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PROBLEM TO BE SOLVED: To obtain a nonvolatile memory device excellent in power efficiency and suitable for low 
power application, by a method wherein electric charges carriers generated from a source of a source area range over a 
channel area and accelerate, and are implanted into a dielectric layer located in a floating gate or under a control gate, and 
a selective gate controls a channel cunent. 

SOLUTION: A nonvolatile memory(NVM) device comprises a control gate 32 on a first portion of a channel area near a 
source, and split gate field-eftect transistors(FET) having a selection gate 16 on a second portion of a channel area 38 near 
a drain. When the NVM device is programmed, electric charges carriers of a first polarity accelerate in the second portion 
of the channel area 38 under the selection gate 16, and are implanted into a lower dielectric laver 14 of the control gate 32. 
When data are read from the NVM device, a read voltage is applied to a drain adjacent to the selection gate 16 a current of 
a bit line coupled to the drain of FET is detected, and data are read out. 
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6, #9iy-l-FET Id. -J-^-^/l-fSt^ijfEHsSfl:^ 
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1 1 ] A? v ••' h ■ y-h ■ t^v n&sx'$> o 
x ■. xmmmntt ■■ mi*&fatt®*foftw-* 

zim $r mi k v a >mm> t>ftm-& , ifrte^fttf 
8**^0* **>Ha« : menu >mmz®mh 

12 V - xSMWiBHS-f S Biiie-f -v *jMW*0>JB 2 gStto 
±t»<W*tt«ttW«* : WE«WM<0±Cfftt-f ft 
$ 1 WOTt'ft r> T . flE H M yiaSKBWBt* a 1 

pm^im i Mscwm-r *as2nai: £*rr tss 1 

1 mWfl)t9iESB2MS{cR«rt-6IB2»Wi ; C J: -> 

xm&LZtizztzm&ttZArv -y ■ y-h 
[it** 21 xriwh - y-h -.**D8atca-> 

T : ¥*#W*fl')*fr : *e^fc*ro**rt*>y-* 

mm&mi f w 4 <b#si^& . 

* +■ * jukwo* 2 m^>± matr a &ftn - awn 

ftl*r*-&»2WSfc**rf4WlW«l ; **j:tfl»Ef- 
-v */L4KW)lR£jft 2JW#0).hfc:#tt-r ftHlttflifix 
^— -> "C . ffiERflffli - 9Ht» - !MI5HtfK>SS 1 

»2Wffi4:«iaK#lEL - ffiHRffcfc-ffiflSlll-iMHIl 

w&nmm 2 «a t <oian wtt & . t zwmw* 

r'ji f • y— f ■ xt'JSSB. 

[ mm 3 ] x to ••/ f • y- f ■ * * >) %wx-h -> 

Sit* : MfS¥i£Mffi*(W^FW : h5EV- 

m^i^* a- ; mi+x ^nmm<r>m 1 aw 

f-^*^«i^W2»^±k:W^-il»ll^-9-ft!|*i 

-ittftftiH ; v *;na«fomii!ai 1 «^±k# 
rr-r 4 « 1 ««jh r*» o -c. « 1 mm t iwaem 1 use 
iti&rt &$ 2 hs t iG-r& m 1 ; Mia*-* *^ 

fHWOiftESB 2 S#<9 Lt#«f S» 1 W&ttMfi 
- tf~C . «diS»(t!|*l-9fl3ft-SSfk*JHWSB 1 » 
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[if*JS4] ^r'Jvh- y-h-^t'JSET*-? 
T : 4«*a«U:Ta»«>Wi:*ft«)tTfct:i»ISii4 
j<-t'J • -tJUOTM ■CA-5"C. BfrlETW'f rt<o*^t 

rate V -^TlWKlWrt S MK^- r A-MOAvm 2 

B*Sii4»lt7 HI : fflETV-f rtcoME1gStco?i| 
20 coo *>^2 ^Jtfc^T*^ =E l» • -b/^fgfe V\/4>ffi 

wff<oo^S2ff^fc^T#^ j & , j • -tiwmtmRy 

• •t^ffirSEMWy- h£«feSit4»lll!IWt* : Me 

^2tTMwg-.>< ; E | j • ^.ivemmimy-viz&szix 
h%2 ©ifflJi* ; * 3 ,t v mim ma j: imam 2 imn 

-■g-^ty • -fe;lWH5f£y-x^(c^?ni.v-x 
30 *;t:J:->T««S*l6Ctt1fttt-f6xr'J-yh- 

[»I#IH5 ) XTIJ •/ h • y- N • ^t'JIffltA-) 

.xtu • *iw>ri<4 x-bix. fneru-f 

1- 4 vm&x-ib -> x . mi+ v n mmm E v - * 

H U 4 >-fflt£A"5l?3T S . ^ ^><7) V- 
t*. ^ v ^H»K*3 J: IX K U 4 vtWtffc . 
40 iPfifE l< W 4 yJRWfcHHfi-t&UHB-^-r */HH«WW 1 ffl 

fflne y - x wwtciws-r & me-f - a- *ivm&<rM 2 a* 

«±t#ifh-r&K<k«! -SftHl-IWMWIPEBi: - 

1- 1 . 

t •) • -t/iwu 4 ; Miru 4 lN^fl5sillS?^^' l l^'' 
I -mztmx ■ ^WM2tY : l< 4 yflMz 
Mfr5ix&Wl t'-/ Mt : rinsdru -f ^f.)iif/Ii!«.WI 
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co'ff^ -) *>® i ffcfc^T^-^^ i; • •t/K'JBuiea^^ 

• thoMQMWy- Hztfa-SZIxhW, 1 iWBM ; ME 
^2fi ; i*itf>&.><*y • -fe/^mfId$iJWy-Mc^$ix 
&m20Jffll|g : 41/HufE^ 1 'irh£tfmi£%2'im<7) 

[00 0 1] 

*& B J3(4. ygS(cW 

i . $ him l < ii, w^tt^ * y itisicnH-& . 

[00 02] 

[ K*o«tfife J: V«WWdt LXot T&WM) 
WCiBtTOBi^raKrSBR*^^*!; (EEPROM: Elec 
trical ly Erasable Programmable Read Only Memory ) 
!4. *tV^conJ3MMZtiXhte$iZiit:T--7f: 
mthZttfX'ZZ* EEPR0M-fc;U4, m#xd*r-7> 
i/X? (FET: field effect transistor) OlSWtft 

mztitztmy- r-rtcwsswrr **\ aspire 

T £0*i|ffliy-b^T^if)4^®iP , «lt«?5f5-#«tl.C 
fcfcJ:9T-***8lrit&. tSttSfufcTOiWEr 
ffiSrftJSPU J: OEEPROM-t/U^ * UVOBSrlMM 

[0003] Stmt. EEPROM-b/KS. FH yfl* ■■/ r- 
■ II BluT. i»y- r-±C, &&tt(4H 

ffliy- Nc?)TtC?)l)!^dl*l^S<fffh 5 -/T ■ ^4 f-l*l 

'«E«rfn^-<:, my? r ■ m-txzmi&ik? 
h.. zntzsb. Fmm-tm^mi (4. ruy^iyy 
< i» c« t w&& a z tut vmifMniwrn mz 

t-i^X (4£S£ L < $ o C . KEPRfJM-b;M47*o 

[ 0 0 0 4 ] ra y-i = y /il^ft&fm. 7- zfifl 

* v U -ttiLASrffl ><o t Z t tfX'Z & . V - X 
Wl+-v 1- • ^-v'l^'jtA^fflt'TEl'PKiiM^v'o/^ = y 

•)rwj-(cawy-h*«jjfi^- c<oa«y-n±. h 

5 ft . <-itt^,t »; v-x^i-ii/^^tsm 
<M*\- y -V(4-*-v -MfSfeH- m -<T/Jlli£$fiT#>> ; .> . # 

w y- r- iz . a * v >(iftnw y- r- <o k ciwti i#e 
my -/a, yii . od^v/) n > (i,)-. ••, h ■ -1- v y v 
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[0005] S-^T. Cti^K&ilfK^ffl&Kjl L 
W^tt^ =£ U ^ffl«i^itA { ®m-C'$fffiT'* 4 t tim t 

[0006] 

10 [HitM] HRt. *^ii^F«%1±^^: i; (NVH: non 
volatile memory ) HSfc. NVMBtcr^-tX-fS^ffi 
t *»!Hfe:J:»). NVM %mi. v-xftifi 

Yyy>X9 (FET ) Srffi^S. NVM gS*/n/5i 

20 s . *^ wsfM^n itntb ^tu.iwy-w 

y- N^T(c*>l>±^lS®i (^t itf±«z»ft:^'J 
3y«) t. ttibniaizb&mit-sOaymtlzXi 

l(5h777' -<M r- (charge trapping site) 

tt. NVM |S»±. fckttfiE?L'Sr4fOS52flitt«1R«* 

v y -vs-^- v ^ww^^sfty y a y^^uaA^s 

vliJCj; 0 jg* . NVM £B*»fcT-* fcjfcWRS 
30 ^(i. H6K0«HiW?y-r-KMSWSHU-f>9J 
SlSfiS. 3Ct. FET OFU-fytte^Sn5t*-»Ma 

[ 0 0 0 7 ] II m, &NVM -fc/b l 0£tv:> 

xry y v • y-h ■ ^^^mmmiTht, m 

1 0{±. i.mm 1 2*-*^l. i t £ -^J£^ 1 1 tt\Z<r> 

'mmmt?rm.ki,zBi&2tiz> . mtix. ; m&u 

■?*i&J:o(i. NVM -tr;H OlilSgWCM (To^v 
40 5 > / ) ii ,t 6 f iSJs^fiEfft Z>- tit'>X . NVM -tryl 1 

oti. T&mkmmmftt&fflim.**: y (eepro 

M: K 1 e<: I r i ca 1 1 y Erasable Pnwrammable liea<llliily Mem 
cry ) ■tilbhmZiih* 

[ 0 0 0 8 J 3HRy- hfltifi 1 5 li . *K 1 1 « .LICT? 
fr^-^JWEfl 1 -1 1 4 W.hc.iffiffiy- H6i 

mth, WRV-X- I 614. V>>^*t|ft|t^,«l 

7. i8*rtrt^., mtix. mum l-Ki. m+s 

A - 7 ( mn ) L*-) 3 0 ii^ff A 5r7r-J- & ilMRl.ilS 
(tv-'iroWfJ!)^. MRy-l- I 0(4. JJWUH 1 4 J-. 
50 t,z#f£m$:TX>> h yfi.k^^-.-y^-^vli:^ 



■ ■ ' J ' ." ' . ■■ ■ ■ 
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5 0nm&^U<j3 0 OnBCOJ?AS-#-rS^*Sifty 'J 3 > 
[0009] Hl"f >H«2 2jMWRy- 1- 1 6<7>|ffl£ 

1 7t»^ii*. Wfcl/c. tzt US 'J > itzi.it m 

■4 * >%b"<nn m^MO-i * >'£StR 1 1 Mz&ktb 10 
«1 1^±*®1 2±lcfc&n-.yFf#t!£aiiLT^ 
[00 1.0] 7ti:x.{fri!-fLi' , J3>'«2 3^i:'<7)ISl: 

am?y- b 1 6cofflis 17,18 izm%t&£.$k 

JBtfVt#jfc3*i4. fmitra-txit, MMl 7, 18 

tamy- 1- 1 6£tmat&<7)X\ zmit^ y 

rJ>J12 3{ilIMl 7, 18^-ortBffi$fLl.. *> 
i««J1140»^*«x-jr-f-ym*S^ 

s»iMt:*jv^«. ziwkS' i ;3>'*2 3ii. a«y- 

r- 1 6 1 J: 0 {8»3 fuSrk 1 40**±C»lR8 

Hf ti' 'J 3 y M 2 4 ACIMfc x'J3yf23 30 
Six. L<MVm&7u±*m^XBtfLZix 

Bfcfti' 'J 3 >-! 2 8 & >'WSi|Ol«mJi* { S-ft; > 'J 3 > if 

2 4«±t*«$fi4. JlffiHt^'J^Jf 2 8(i. -r* 

[00 1 1 ] Zfl§ftv l J3yl2 3. H-ft>-'J3>-JB2 

•l ti£i < iMit> o -j >ji 2 8<i . mm -nm - » 

•ftH) (UNO: oxi<)e-ni trifle-oxide) fS/?i3l52 5 tflM-t 

tfcl >T . ZiBMti" 3 2 3 (iJS&i^EJB t ««f 
it. iaHfcy'ja>JiS2 8«±a5i«IMII:"ftf*i&, NV 
M -til I 05r7*n/7 S y^-t&PSJi. 3E&r*-v 'J J C 
(^t/LlffET) ma 49632 5rtW£A3fi. g-ffc 
>'J^>^f2 4rt(^*!tc?/i5C(Sfh7-»V"- -*M M A I 
•CtditSSKa, NVM -fc/H Otfft^f-flSW***" 
-rrof^UJ;. JfcWi*OT2 3fc haHtf!Wl2SiW5<-> 
ChA'WiUv. JJi®B2 3. 2SI^)XK5r 

ft'MKctfU *> •- fc i L v v. Wt> :» > ffl 2 - I C> 
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itf. S(^'J3>12 4(i. Si,Ny-C'^$iXl)f^« 

h. tfc'LJt % witli 3.*t4 J: »);*:& i*. 
[0012] b 3 2A<0,\'0 «JfgE2 5<0±Cff 

itrs. awy-h 3 2i±. ajRy-n bic^-rs 

It. IH3M3 1 Citrtt 4 W13 3^**^4. 
Pit LT> iMWy- h 3 2I10NO ^1^52 5±C*®i 

#4L<«. *aUi»2 0 0n*4-^Ltt3 0 
0n^)ff»$*t*3Hiiai'y3>'l'C k A»). All 6 ** 
ro-fe*£fflivC0W1MB2 5 JiCr^i'^ b > Six 

s^m^st. $iiw> i -h3 2{i, mmy-bi e 

tc. F-tV^Sfli^fciMfaU*. »Jffliy-b3 2 
^JgfiStST-n-fexii. S^y-I- 1 6<7)i!Ml 7CiB 

th. L-^t. iMIRy-r- 1 6 iOlMS 1 7H»->fc#tS 
B B B ^'j3>-|Riax^— NVM -b;H ODttfttcUm 

f-y^BW*fcl»*Sft.. BlHBS3*i.6NVH -fe;H 
0fc*6. 8'1«OHSS0>J (H^r-f) tfc^TU. 

[0013] Iffliy- h 3 2 DIMS 3 3 1 ittH Y- Y 1 

ernmi 7 tt,zzti'?i\$i'>x . tztumim*^ 

-^3 4, 3 5**fW«l«ttX^— tjWBjR3<Li. » 

^ l < u . mmz^-v- 3 4 ti««y- h 3 2 
.■3. y-^«W3 6ti»ik*i^— *3 4t«^sn 

^ffll>T. V-XpIt!x3 6 5:}Bfl!t^l). 7-XSB4S3 6 
i ^ K U -f >ffl& 2 2 (i . -ciL corSIt- a- ^/l-SJ* 
38$rH56-'r&, g^mxSt. •f- J r^®Js!{3 8A J . 
H U •< > pgfe!{ 2 2 A' <S V - X SSI* 3 6 tlif 5 . + * 
;Ufltt 3 8 £7)* 1 SWi . i IM1 ffifflffi 2 5 J: WW W y 

- h 3 2<OTfc:#> ») • +* +/HB«3 8<?)SPi 2 SRWiai 
tf!y-H»jai 5<0TU#i4- 9-ft«^--Hf34. 3 
3liNVM -t/i l ottsv»-CUff.S"CA4 It *f¥ft¥ia5 
fc^. NVM 4: H 1 0* f g-ft«^ / ^- H t3 4 , 3 5£ts£ 
& ilt®<r)ni>m\tzii v >T li . y 3 6 Jlifllffliy 

- h 3 2 »MB 3 3 1 B S- 3 ii , 
[0014] i iNi i WWiW>2 5 5: ^.tim 1 2 ht-iflM-f & 
•/n-t-.XKJ:!). i8fl?y-l- 1 l-.CtUNU ffiJRffi^/ 
JB«3*ia (PHHJriJ') ♦ S«y-I- 1 0 |-.»UA*iw 
i) flfflgBt . j-.^rnji 2 K(.:;r') i )'^.ft^x'\--tf 3 1. 
3 5 K i ') fm Si'ti" UNUWAK 2 5 Wfltf )• ( Pbn^- 
if) tf>\ x •/-;->'/• ;ut7,i.:jiw-fM5iij ; 



l. nvm -t/n o«a»iy-MS«kL-riM&r4. ibi 

«t , > U n > fk-^MSJt 4 4 #y - Xffitt 3 6 ^±JC 
1PQEL. NVM -fc/H OOy-Xlffit L Xffl&-f&. $ 
y-fb^ftflljS4 6 ifi ¥ >m® 2 2cr)± 
Cff4L NVM -til 1 O«0F W >afi6t LTfifiSt 

'J 3 >-(t£Mlii4 2 . 4 4, 4 6li, Bffcfc* 
^-•?3 4, 3 5ig£3ftl>. zcotztb. Zilt>li& 
a^i/'J3^ft-&« (-tU-t-f F) HjftfctuWfft. 
S. x'J3y-fc-&1WfiS4 2. 44, 4 611 NVM -fe/t- 
1 Ort«S4JRfitSr««t6WC, NVM -fed, 1 0*>tttt 
*8t#-r * . LA» L y'ja >iL£8jflHt4 2,44. 
4 6liNVM -t/H 0£*>^TteffiB^tl)ft3K#TAI>.r 

[00 1 5] y 'J 3 >-fll^Brtffit4 2 . 44, 4 6Wf 

ifcftC. SSI l±fc*IW (BbW) 
TiifcSrt.*. tfttUncU^MMllHW (HSHt-f ) 
*<»«$*U MWy- h 3 2 . jMiRy- hVM4 2 , y 

[OO16]01{i. F 3 2#iMffiy- F 1 6 

iHSiRy y 3 yfflwv- f tm-itimmz*— * t ix 

JSjWINO fiHg52 5±^^-->/$^. 

Jl^iWESSii*. 4 JJ-yaASfSff IT. MW^- 
hi»£3ft*y-x«*3 6#»«3fi*. W2*tt 
y 3yJB*«»«l 1 4±(Cr-1^>- 3 > 3 a. MM 

y- f coimz^-vt ixfflRy- f am-ts, x -> 

T . jK«y- F 1 6£3* i* HM >'»ttc2 2 £JfM-f 
[00 17] jflfi<E3fl£,):?l:. NVM -fc/l 1 0(±. p i£ 

wr-Ji^*, ftff^lKltWWi^ttt. NVH -b;i 1 o 

NVM -t/1 1 OJi, n 3WtS*»»*Krtk:iBBRS*i&p 

• y— FHiT T'cJS^, , S^-lM^M^feuTtt. NV 
M -til 1 (Hi. p ?|KEffi-t-«tt:*IKi*lfe:JBi«3ii*n & 
?l^^xvMN^fttiK$ii&p ^vM. ■ X7''J ■■>}■■ 
y — F TKT t;?>*>., 

[ 0 01 8 ] ffl 1 ?.>NVM -t/l 1 O'sOT^-fcXli. 3'.) 
oai-ihS-^t* : "f&ib*;. NVN -t/l. 1 0 i-;u/'7 > 
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nvm -fc/l- lOZmZ-t&ZbtiXWm >v 
\Qfrt»T-9*1SW&hZ.t-Chl>. ZixUi. NVM 

1 owiMiRy- n6, miy- V 3 2 , V-XP. 

1* 3 6 «t H U A > fa® 2 2 SrFfjE^'tElC ' n -f T 
t&ZtiZ±r)m&£tlZ>. 
[ 0 0 1 9 ] NVM -t/H 0 Sr'fi^^rar? $ 

>'U±5: K U -f >«« 2 2 CEfJjDf -5 . i: t . 
M»» I 5T<7)f-v^/l^tel3 8«^)H<R 
10 E^iJt. 5y/- KM >€£EJ: 0 fcBor 

o^^Sy^jM^y-MH* 1 '. MtRy-y- 1 

y-^«J±* { y-^.^3 6tEpjn$a 
I). $4>tw. ro/7 y-^SEiOtBnr 

as. mttx. yarjiyyattRy-hwut. » 

ljK^h*v%L«2^h. ro/75V^'- y-*S 
Eii^ 3 ^ h l¥) 5 m h X\ 7n / 7 5 > 7"»J 

20 6. 

[0 020] y-*«W3 6«. Hb^>fa^2 2J;') 

• y-hFET 1 Oli, KfelglDt-FT-ll^-ri.. 1^ 
JfiiSt. TD/^Sy/W, V-X^3 6*«FET 
10^)Fl/'f>tLt«iBL. FW-f^«W2 236«FET 

1 ocoy-xt ixm&?z. iM^y-b 1 6 

ti. iStRy-hliial 5OT<0-f-v*vl,-Sa«3 8g5*<0 
^ < 1 1 ■fi«E^«f »t . K l^f > tHHc 2 2 c7)SS b 

30 hmml 5<7)T^•f•v^^®lS3 8^7)a!«•A J *>^^ : 2: , ) 

^>tW82 2*»fe»&L» iM^y-hffiitl 5i»J<Jjy 
— F 3 2 t^RSl^-f + *vHH«3 8»#*M tTMI* 

tih. itff^^ywy-AWtssecwttL. 

wy- n 3 2 t (^if>-2> "f" A" ^jg«i3 sata-^s 

*7h • JfA-'J^.Xra-fextii-jMt. m 
W^r A* -\'/)<ng ftttfl 2 3 * ^ L T i£K $ I . &W Y- 
V 3 2^fW]^.3 1 HBWrt-SHlfcy U 3 >)S! 2 4<?)»^ 

**>i m& 3 sfrt&fkis >) -j >m 2 4 rttcfjs(ii-&<c 

oix . MM'/ - h 3 2 "FW-v ^-/U^ 3 8 S5-Ji-<0Blifi 
©EAUitfS. f-A-*/Uffl«3 8S:ai^Ea[ 

WJ, h- ■ ■• 3 fA-y-\;'?i : .A<7)iSJStTA J &, NVM 
-t/L l ofrt,:ra?5 5 y^JIMif^^ti^fa. i.tA 
Zht-* x ') A'ti^.fbi- y 3 >'f1 2 4 rttllffiS/ut« 
SS^ii^ti. t itfiOT. 1 A*VM -fc 

O^fft^Jiti, NVM 

50 [UU2 1] ■/ 'i3 /v is '/ ■ 7'13-e X(?:)|Ri. t^/t- 



» 
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1 0 



<B«3 8SrS5*i4l8a«. iM^/'-M 6(cEpau*il& 

r n y v = > yum y- b sbje u*/kc i 9 » $ ii 

4. ff*l<{J. rn/? 5 l*«E»i. g 

JRy*-h 1 6^Tfl*Y*/M^3 8«4htf>IBffiBEJ: 
"J^SK - *ii(=J: «3?-**>MS«3 8rt*SSfi£« 
*'< LT. NVM -til l 0£7n? 

[0022] NVM -t/U 1 0 £WSiMzifl£t&l l Zlt. $ 

iv-^«E&'/-^fa«3 6cwaDt . ?S£y-xi 

E«fc 0 tfi^*M»y- h^ESMWy- V 3 2 CEP 

Ltt7^uh-e. Mi^y- hnmm- 1 i.-ton» 

*^L»-9^hT**. a»W»-M 6 ti J: tfKU 

<- vmmttm 1 1 h -r t a*r s & . nvm -t;n o £ 

wy- h 1 6cw*u iKfitKM >mE£ fm y® 
$2 2 (cerairr-s . ^cot sai^mr?- hwstmz 

EU*j-3#/l/h$r^L»-0. 5*71- FT. »"H*-HU 

F 1 6<3T*>f-**7l<#l«3 8ttttfifISg£4l4nM££ 
fto. NVM te/H 0«r»*-f|.M<0ft»9EltWfc«^'C 

l± . if; 2 ;I0H« & v » L ID 5 * ^ F <50mE* 4 ' F M y pB$ 
2 2CEMn*fl. KU-f >WM2 2tf^*v*/Hi$3 

[0023] V-xfg*S3 6 fcMW F 3 2 fcoH 

£fc 1 4,Wh^nLJ51 9tf/l.Feo«l;E 
JSWfcAtw. 3 2T<0+**>Hfl«3 8aS7> 

■t- XI* ,t ") . 9tCWi . V - 3 6 KBHSt & f-\- 

ffi** U-VCJsa iETHi. WW?*- F 3 2 >TftcO 
HUECJ: i jgiS-^*->li&. *vF • **!mtATQ 
HZlZimZ. IE?U±i8fl5IWH2 3SttlT. OND MS 

>• 'J 3 yfl 2 4 |Aj<3?g?-i: & & . JfiKIl 
ro-t xti . m\t> U 3 > •» 2 4 #£SWC«S5M4'1* 

1 0 A* *'>Rfe* 5 i i & > . SHtv 'J 3 y 1 2 4 tt&flW: 

'I'tt.fS & I >liiW:^*ii£WS<7)£ i .. V «-4-'ix 
<^£k. ffi2„^fififf. tebUfikmotfWH -til 1 0 
^tfiW-Sn*: t%b*>. NVM -t/H O^'jft'^Sii 

[00 2 I ] M*rnt .^<7.)[Sm. 3 >Jf! 2 I 

^fnft-/ :/.r • t-f l-rttlSttSi-Li^fifti. -f-v* 



/HW3 8*^aA$ii§^ffitt^'igmcJ: 0+tt(b 
fwh7'y7- ^-f FrtWuW^'Howler-Nordh 
ein F> ^wU • 7*o-tX(;^^-CC(8f h 7 7' • +^-f h 

SiPiifern-fex t flaw* fc . **«B*)ifi4 ro-tAt 
«. ONO «JK52 5rtt:lS^±aaSiM2 8*«5rffit'S: 
0. filtCiONVM -fcJH OcO^f-^ffifif^SiSSil 
6. 

[0025] NVM -fe/U- 1 0*»^t-^^Iji^I.JZ{±. 
10 fct *tf»tt*E$:fc*«0SBRy-.*BE£ y-^iW* 3 

6{cEiniD-ri»„ aaRy-x«Et*nwu*L^*»*>* 

*rt*W3 8*#<0HI««E^»«eRy-X«E 

i o t*^«RaHRy- hWE^aiRy- n i 6 icensn 

*3 8S##*yfc£ l 3il*Wl*fif-3. 3BRy-x«E 
i •) t E^fflR K 1' -f V«E?!) ; >«« 2 2 CQtBD 

20 U»2 .if/U h . K W >-mE<i^ 1 *"/UF^^ 

[0026] NVM -b ;H 0 *>*ro/7 5 > 7 *iXh t . 

y- h 3 2 TWSMti' 'J 3 >H 2 4 t 5 * i 
4. WI«y-h3 2T«^r*;k««3 8»iW±. MM 
y- h 3 2 T<7)Sft> U 3 >1 2 4 *«3l«Wt:«SlW+ 
30 ttW t S ^SltT^fiSSE J: •) »u<imE$- Wf 4 , NV 
M -til 1 0 t . SflWy- h 3 2T«Sft> 

iF.fcifctBSflfi. Si|ffliy-h3 2TW++ *yl4R«3 8 

Ol»fitv^»:^E$:Wti< sWffliy-l-mti. NV 
m -tn. i o $ >-/Sii*<i^. i&lffliy- h 3 
2TO^r */W8«3 8»»WBB(i1»E.J: *)«tk t A 1 
WiLi-v, i/^. iiSMIffliy-b^EJi. NVM -te/HO 
A'ffiiStiiiS^. Mffliy-F 3 2TW-A- ^/MBM3 

••/$ii^NVM -fc./n oAwj-r-j'tjjgAjii 

iivzmt. tztLinri ->i ?nr>^r (ma > « 
u ^ > ffiW2 2fc*S£Sii&*tn«9ffi8 (l2l>iHf-J') 

(i. I^)'l-?V>'.lS$-^)iJL'C. NVM -t/H O/imS. 5? 
tzWH -L-/1. 1 0 tt*'j r — ? *■ j^AJV. & i^a <i . 
50 t«V 1 O n \ U l-.h A5 < &*> . 1' K > 2 UiH 



f 



1 1 

flt»L. «2M9tB. fcfc£tfKfflO«:NVH -til l Ofr 

[0027] WUh rn-tX^RSL 6 IS b 

u- ■-(> ffiig 2 2 <k 9 St ^€JI u^;HcJ> 6 , $»y- h 
3 2 TWft *>HIU£ 3 8 ^-ft^HS €E&~Ri'h $ 

^ynyl2 4fllc!goT&A$ttS»t4'b-S^. f 

St. NVM -b/H OtSfaSftSr-^Kfrtt" 
4. MK7°n-t^+^*fiW^''h$o. *?HBt:J:0. til 
8MM39 (HSHff > lit"-y h« (01 tttHStf-f ) 
SrrtlT KM v«W2 2fctt£5fi, A >*«2 
2(iiMRy-hfliai 5CC £ t9S^^ l >l3V»2 4*^ 

tt. Mffci' 'J 3 >•« 2 4 |*i*>*»fc (iXftftWclnHfll-C 

tiNVM t/HOt:ii^tli'Wn. NVM -t;n O&if 

[ 0 0 2 8 ] 02li. *«Ult=J: i-Xry -y b ■ f- b 

nvm siKsowsawwarft*. nvm hs5o«, *m 

h. XT'J yh • y-hFET <4. NVM 3£!15 Ofcfcl >T 

y • ±>vt l.-c*i&^4. ri^-f rt^^ru -/ b 

•y-bFETJ4. V-X««fc, HM V- 
*; WRtSS5»<o±fc:ffflfr 4 . SiVttflt Jfffitf V - * iS 

f?mg.rw.:&&£it&, rMficoxru ••/ b ■ y-b 

FET (4. lK'yl-^f-^^ffltS. t->t. TH 
ll^xr/U y |- ■ y-bFET <i. NVM |gg5 0Hfci.>t 
t'.y b • ±>i b Lmtti?>> #£Kt4. nvm £H5 0 

(V.")X.r'J y|- • Y— H'ET (4. tai^(a^$^&X7' 
U y b • y- I- NVM -fe/b 1 0 fcfltiSttfc^U K l«l 2 
14. l}f-l<-'i|C^'i|$nf:l 6 (Scot" 7 1- • -Lwt?:^ 
-<)-, LA>L. .rii{4*ft»fl£iPI^&kcOT14^>, * 
^(^J:*). NVM 5SR5 0J1. ffiS^a^frhfiES^a 
cO#l> (cFEWISii&t'-y b • -t/UOTH *((ij;L& , 

[00291 NVM J&f 5 0(4. V- 7485 2 . 54c. 
jg$R&6 I . 6 2. 6 3 , 6 4 . *(ffll«7 1 . 72. 
7 3. 7 4*:. fyb»#8 1. 82, 83, 84t$r.fr 
lX7 7-kZ.£iLZ>* NVM 1&B5 OI A Wt' ■/ b • -fc/l, 
(i. ru •frt«0\-«0f#.i7?, ^v^^tftiSv-^.-tC^il-fSv- 
M,t 9 r b U xm.5t$iU. , m 1 ff »T . £••/ b • 
-t/L 110. 1 2 U . 13 0 . 1 1 0(4. -?-il-?ixSS 

1 . S5 2. ^3ii4:6<9f5 I Villcf^ti ^ft^M' 
■C. t'-/ b ■ -fc/l, 2 1 0. 220. 230. 2 10(4. 



( 7 ) fflSH 1 1 1 -74 389 

I 2 

t'yb • -t/b3 l 0. 3 20. 3 30, 

3 4 0(4. *iv«t*l. 82, ^3fcit>'.^4?lJt(4 
jff 6. ^4?TtC^V^. t' y b • -t/M l 0 . 4 2 
0. 4 30. 4 4 0li. Ztlftim 1 . .S2. ^3fcJ; 
t«B4Wt(2BtS. 

[0030] y-XH 5 214. IS 1 fftf)t' y b • -fcA- 1 
10. 1 2 0, 1 30. 14 0WV-X112. 12 
2. 132, l4 2tZ*tl?tlM&Ztl&. y-X*5 
10 2J4. ^2tf<0t' / b • -t/b2 1 0 . 2 2 0. 230, 
240coy-X2 1 2, 222, 232, 2 4 2Ht-5- 
hfh&mixh. y-x*54Ji. IS3ff«t-yb- 
■fe;b3 10, 3 2 0, 3 30, 34 0^y-X3 12, 
322, 3 3 2, 34 2lC-e*veftJS^Sfl!>. V-^ 
*5 4I4. ^4^TWt'yb --fc/M 1 0, 4 2 0. 4 3 
0. 440C)y-X4 1 2. 422. 432. 442t 

4«)t. jH^yn ->7^m-h. ZWtz*b. NVM SgB 
20 50(4, mifcil^fittOf y b • tlVX-m&LZft. 
hi><r>t. .^3fcJ;^4fi : rt«t" y b • t^-CHifiS 
^iS t OfO 2 ooMST'a 7 9 & fid* 6 . 
[003 1 ] iM««86 1 (4. 1 ffsot' y b • -b/H 1 
0. 120, 130, 140OSHRy-bl 1 5, 12 

5 . 13 5. 145 tzZixt'timmZtxZ, . iMMS6 2 
<4, m2*TOt*7b • -te/b2 1 0, 2 2 0. 2 3 0, 2 
40c7)Mfl?y-b21 5. 2 25. 2 3 5, 2 4 5t* 

MtR«l6 3t4, ?d3ff(0t' •/ b ■ -t 
/L-3 10. 3 20, 3 3 0. 3 4 OiOiMJRy- b 3 1 
30 5, 325. 335. 3 4 5C**l-JWS*S*lS. 8 
\m6 4J4. *4fW>tfT h • -fe'14 1 0, 420, 4 
30, 4 4 Oc9ig}Ky-b4 1 5 . 4 2 5. 4 3 5, 4 

[00323 MMK7 1 (4. §f5 1 ffO f ••/ h'Wll 
0, 1 20, 13 0. 140fiWIWy-M 1 6, 12 

6. 1 36. 14 6t*fl«l««$K&. *IWtt7 2 
(4. b • -t:yb2 1 0. 2 20, 2 3 0, 2 
4 Ocelli!!'/- b 2 1 6, 2 20, 2 3G, 2 4 6M<- 

sntwssiT 3(4. m3?Tcot- -/ b • ^ 

40 /L-3 1 0. 3 20. 3 3 0. 3 4 OOfflBfy- b 3 1 
(> , 3 2 6, 330, 34b ^-eil-?il|gS$iL& , M 
(3)187 4 {4. S4rf(0t'-y b • -tvl 4 1 0 . 1 2 0,4 
30, 4 4 QffMWf— b 4 I 6 . 4 2 6, 4 3 6, 4 

4 6e£*l-? , iltt«t3*ia< 

[0033] t' •/ bl«8 1 (4. mi *')b'7 b • -t/L- 1 
10. 210. 310. 4 1 OOb'M > 1 1. 4 , 2 1 
4. 3 14. 4 14H*ft*^ttiK$il&. t'-vh»8 
2 J4 . 5B 2 W|f.)t' y b • ■t/l 1 2 0. 220. 320. 
I 2 0 b' I < > I 2 4 . 2 2 4 . 3 2 4 , 1 2 4 t-? 
50 hxiiYmZiU^. t' y 1-188 314. S53W|Ot' y b ■ 



1 3 

•fc/l 1 3 0. 2 30, 3 30. 4 3 0<Oia-f> 1 3 
4. 234. 334. 4 3 4 . t* 

-,|^S4I1 IM^t'-y h • -t;H 4 0. 24 0. 
34 0. 4 4 0f)l'U-f>'l 4 4. 24 4, 34 4. 4 
4 4£. J tt\?tim&Zi\&. 

[ 0 0 3 4 ] NVH 2§g5 0|*|<Ot'-y h • -fc/M4. SiffSt 
Sfcu. fcfcitf, y-X*5 2*$J:tfy-Xtt5 4«: 

IT, NVMKE50U. »1 . 3S2, »3tiJ:tf8S4fT 
cot'-y h ■ ^Mzk'tXffifcZtl&iniz-fn-yfiGt 

h. zbtzmvmi i . 7 2fc£neis*u mw«7 

3. 7 4*S^t»-^f6Cfct"C**. *»<fC. * 
lfcJ:tfSS2ffl*lOt'y h • -t;Kil-p<0$i|fflllSSrft* 
U 3&3fcJ:t>'af54ffF*!f)t'y I- • -fe/WilowHWI 

[ 0 0 3 5 ] NVM ^15 0l*K93-t'-y h ■ *i)V£WlfflZ 

■fc;urtt:iaft$iLST-^t. t*irM8l, 8 2, 8 

3 * ^(4 8 4 mimzm&z&imh z t <c j o usi 

•yf- • *;Wi26i£>y-X«*#*U -MLTmmW 
izmZt&ZttfX'ZZ. i^T. NVM HB 5 014 7 7" 
•y v aEEPROM^at i,Dfli"fl& „ 
[0036] NVH &if5 0l*K9t'-y 1- • -feyU. £fc Xli' 
t'-y h- • tyl- 110. 120 fc^UfltTo:/? 5 >■/ 
-f S £(4. > I4'£> 3 -tOt- t- £^ 5 tfil h « y - 

x ■ ru/^ 5> /«E^y-^i85 2^enJD-ti.. tz 

tum l -m I- $r<- > W-) 2 XiV hcr>% 1 MiKTo >/~j 
£44T«Ot'-y 1- • -feA-te. t'v 1- • -fe/H 1 0. 12 0 

$6 2. t>3. 6 4^efJfini--&^t(Cj: , )7l-7C^i, 
t £ tt*-> 8 h^^lr) 1 0 dOl- h <7)#IBP7°a ? ? 

5 > nGjF*mvm7 iwMut&, »i L<ii. 

5 > /mJTti. v-7, ■ ya? y S y/tE,): 
*).*'<. » 1 5 > /IgEJ: 

& 4 $1 t'-y I- • .ro/ 7 5>'/lE. izbi.W®m 
n-Vn- 5r f -y 1-&8 3 . 8 4 ICtfl flirt S - f -/ h&8 
3 . 8 4 £lMll*il&SS 1 t'-y h ■ rn?y 5 > TlSE 
t . SflSSo 1 HUp.ftlSfi&SS 1 M7o/7 S > '/IE 

rnhw.^i. f -/ 1- ■ -tu i 3o.i i Q<?m\RY- 1- 

I 35. 1 4 5^v</)|^H-r*/l / ^JS^->rWlSlifi1I 
m 2 t'-y I- • .Vu/y 2 > -/UJEA't'-y 1-&8 1.82 

tci:p/ju *ic?o, ftf-vc. t"-/l- • -t/H 1 o. l 2 0# 
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1 4 

ru?? $.>■?■ rn-t^BUi. y-.xi 1 2, 

1 2 2l4t*-y h • -t;H 1 0. 1 2 0«0h'L- -< >b LT 
-f^-rit«lffiL, HMyll4. 1 24(4t'y h • -t 
/H 10. 1 2 0 CO y > LT -ril-filSfitTS . * 
^tS^f 'J^. fci: il^'t'^ h • -t;H 1 0 , 
1 2 0<7)h'l^>-l 1 4. 124*^^-^^411., 
h'-y h-t/Hl OWmy-h 1 1 5tM9Py-h 1 
l 6 t<nffi<r>+**iVffl&ti£V : *:"s V ■ t ;i l 2 Oco 
MtHf- h 1 2 5 1 M26 fcOffl*)***^ 

10 ^li^iitTSlHSfSii^. WfJE-r'J-Wt'-y h • -til 
110, 1 2 0co$iHai7-'-M 1 6. 12 6T«f^* 

iws&&£.*ti*tifiaiti>t, mmy- n 1 6 . 

1 2 6(cijV^a€EUi0ai#-o<t^§« • 

7-M16, 12 6 TWlMttSii^l*!^^?^ h 7 y 

WSflSPir'- M 1 6 . 12 6T<7>®S?f 1- 5 • "t-f 
hl*llli£A£*U>fcs *»y-M 1 6, 1 26T^ 

20 • t>H 1 0. 1 2 0£s£M£ ttSE^W). *irh • 
*-ry-V&A<0®JgiT#S. NVM HS5 0*^ro^ 

Wf- V 1 1 6 . 1 2 6Ttf>«?S5rh5»/7*- 

Sis . i ss®m. tz t ttixm i * { f-y n • * >v 1 1 
o.i2 ortfc«rtSii4. -f&^t' v h • tA-i i 

0. 1 20ifiru?7%>7ZiX&« 
[0037] NVM gl50«t'7 h • -fcH-. ^i: /lli'SS 
lfcJ:^2'<Tl*If 7 )t'-yh • -b/t- 5r«g.ri<J^?i!iS-4-S(c 
{4, y-Xig£4E£y-x|85 SJWj'B* 
30 «E£N9NI7 1 . 7 2K8iftrt4. fi^t L *C . »5jK 
b&v ^L»7#7H-<OE«0«E$ry- ^i'Ha!v®Ii: L 
TiM^L, &-1 1 -t:;Ph^^L^-9.10H-c7)awi: 
JE*WWH*«Ek LTBW^* - v-*« 5 4 . JB*J? 
tt 6 3 . 6 4 J: M«Ht 7 3, 7 4 (4 . tfHHKEU^ 

6 2fc.fcl/ f t'-y hJgSl. 82. 83. 84 JdfgtimE 

6 1, 6 2 ilA't' y hJSS 1 , 8 2. 83. 8 4(4ff 

40 AS^UL^-O. 5Xkh?£>:<n\mmi&W:tffflR 
mi. 62 (cepiJil fz'c x. (4'iStfi^E^ t -/ 
HWiv18E#t'-y MAS 1 . 8 2. 83. 8 4^£|Jflll$ 
tli. m l *TfeJ:tf»2ffWt'-y b • iziwmiRy- h 
{±%ii?i\.<r>\-\s -f > J; ^PS^tSEU^'l-^^^iOT. 
Sgl?f^,tL^2rr^t' yl- • -t^£0-f--v*v/UpHfcBi«S 

'c i tf W 2 h $r ir ^ Lft 5 ;K;l h ^KEt >:"<?.) f y }• 
i'f ! i*1SEA ! t' y hfiKS 1 . 8 2, 83. 84 (ItWjIlS 
ii. I-'U -f i m->iy f 9524fwt'-y I- ■ -t/U^ 



1 5 

[ 0 0 3 S ] m 1 i>J:t>'3&2*T«Ob'-v b • -tr/U07-X 
vliJiJP jr'- b i:<7)IS]iO. 1 4 .101- b&^ U>7 

1 8 * : A- b tfHWtEESWyft C . JU 1 ii J: IflB 2 fiff) t" 
■vb • -t/u«oy-A#jfi«oMWy-hTk:«. 

McfcvvCfltfttflEfcJ: O^oltUlS. *•:/ b • * 

»wttiwi*rt*>*Bf h 5 y r • b rtcaxsn 

4. £A£it£IE7lti3fU fc±tf£2ffc7)by b ■ til 

it. iKttT-D-trxJi. SSlfcil^fi^t'-yb • -b/l/ 
co€?t b y •:/ 7- • -t>f b#£MWfc*Sl»+ttfc$:4 * 
TUSK . tff H y -v 7" ■ *M Mi. W»*rn-fexfc:*j 

iH4«E**NVM SSS 
5 0*»4>(fe*Sii«i:, »l*Jj:tf»2ffOt'-)p b • -fe 
;W5*» b 5 77 ■ iM httSMW(c4»tt**U±jEk: 

*:>: *.«:f&fi0tf { b'-y b ■ -t;H 1 0 , 12 0, 
130. 140, 210, 220, 230, 240 1*11:: 
NVH «B5 0<0Sfll*iJ:Vg!2 

[003 9 J NVH StE5 0<0t'-y J> • -fc/k fciitft* 
7h--kW30. 4 4 Ofr^-^lj^BX&iCte. 

1 jK/U h fru Ltt 2 H-OL b<7)iffll»fSEr€Ert ! i&i|P*8 7 4 
CBflDSnS. mi . »2 43J:yW3ffl*KOt*-y h • -t 
Alit'v b • -fe/M 3 0,44 OA^Wr-^^IfKr 
a* *fcl!B4 W)T\ t: t itrffl8fi«E*4r<oSP! 2 

afl?aoRiiE*afla*6 1 . 62, 6 3, 6 4 ten w 
*i t 0 ; >- u*. 7-xsaws 

E, fci: X.Jf $flS*SE£ 7-748 5 2, 54 KMrf 
& „ M 1 *VL- hft»U&2 tf> b com 1 h* -y b MIKE 
A«tf-»M*8 3. 84H6Mmi*ii4, ffiKti. b'-y 
H88 1 , 8 2^lWlll&fi6SS2t'-y MSKIUffli. 7 
-XJ515 2 . S4(l£Ufln$/l6V-X|Saxmfr<:llfIfl < ] 
^^ : Ln, /K Lt . t" v 1- • -t/14 10, 42 Oft* 
tftfi&l&ffli:. t' v b • -te/l, 4 3 0 , 1 4 Qfri\T-9 
&iitfrNiZ> Ta-t wmmmilz-tfalz^Z, .. Mm 
7 4 CQ]/|0*ft&iHffl9aK«Ett. »4 Kii. 7-x 
|g 5 4 (I IWJI1 $ i 1 4 v - xiftWSE 4*5: < t LNtH 

a t- ft ^. . awn 6 1 1 ep jd s * 1 4 n i awiwy 

'4lEli, itiLsi.i. 7-X&5 4 £flifiu$i-i*. 7-x. 
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•:/ h • -t/l/4 3 0*vB*$iL-5 i: . MW^- 1- 4 3 6T 

k HlEt3E«Sft* . Mm?- h43 6T<r>+* *iim 

i0tffi^B3il«E$r^'t-i.. S?*L<(i. *i|WiS7 4 
CWlD$tl4SIJ®aKmE{i, t'-y h • -b;l-4 3 owr 
n/5S > ^S*lfc*&Ji*W»y- h 4 3 bTWf-^r * 
/MiKWfrwBMWE J: 0 1«< . t*-y h • -feyl/4 3 0 

*»«**nfc«*t4M»y- h 4 3 6^^-+ */hwk 
ss^^nmE.tvtiS^. tt-^-c. 7n/7i>/$ 

iifctfv h • -byU4 3 0*^T-^5rl«^K4f8S(i. h* 
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ilfcb'-/ b • -L-/14 4 OAMVr-?£^rc*>B5&L b 
v b • -t/l 4 4 OCO^-a- ^-.1* 
isau-miiitd. ^h/Cl£i ; ;2/<A b :'■■/ b 

S) i >©UiS-^tilL . b' y b • -k/l 4 4 IJ*">SS 1 sOT.W. 



(10) 



1 7 

tztwvai istfl-JBii. m^tvkt-y f ■ 

■fc/M 4 oa»fc-r-*8r«*JR*l(Ki. t'-v F • */W4 
L, t'yF ■ -b;U4 4 0A»^m2|&S4l, f&SOfcSW* 



1 8 



*ISffl 1-74 38 9 



[0042] f'/b • -t/1^4 3 0, 4 4 0*»f>r— 
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